Familial amyotrophic lateral sclerosis with a two base pair deletion in superoxide dismutase 1: gene multisystem degeneration with intracytoplasmic hyaline inclusions in astrocytes.
We performed a comparative neuropathological study on two siblings with familial amyotrophic lateral sclerosis (FALS). The clinical course of the sister who died at age 46 was 18 months, and that of the brother who died at age 65, 11 years. The neuropathological findings of the female were compatible with FALS with posterior column involvement. Her brother had multisystem degeneration in addition to the motor neuron disturbance; Lewy body-like hyaline inclusions (LBHIs) were present in the affected neurons of the degenerative lesions. Eosinophilic inclusions were seen in many astrocytes of the affected areas of the male FALS patient. Immunohistochemical assays revealed that most astrocytic inclusions reacted with the antibodies against Cu/Zn-superoxide dismutase 1 (SOD1) and ubiquitin; immunoreactivity was essentially the same as that of the neuronal LBHIs. Ultrastructurally the astrocytic inclusions were composed mainly of 15- to 25-nm granule-coated fibrils and granular material, resembling LBHIs of the neurons. Despite the dissimilar neuropathological features, both patients had the same two base pair deletion in exon 5 of the SOD1 gene. These findings suggest that FALS due to an SOD1 gene mutation is potentially a multisystem degenerative disorder, affecting not only neurons, but also astrocytes.